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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. Claims 1, 4-9, 1 1, 12, 15-21, 25-30, 32, 33, and 36-39 are rejected under 35 
U.S.C. 102(b) as being anticipated by Katsuyuki Hirata et al (US 6462838 Bl). 

Regarding claim 1, Hirata et al discloses an image forming apparatus (Fig. 1 numeral 1 
copying machine) comprising: 



t 
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an image-forming unit (Fig. 1 numeral 30 electrographic printer) for forming a correcting 
image for correcting gradations of an output image (Fig. 12 numeral 90 AIDC test patterns. 
". . .the AIDC patterns are measured so that the result of measurement may be reflected in the 
correspondence between 256 gradation levels of the input to the gradation reproduction circuit 
50 and 8 gradation levels of the output therefrom and thereby the density type gradation 
reproduction for C, M, Y and K may be kept constant" at column 12 line 13), on a bearing body 
(Fig. 12 numeral 34 belt); 

a sensor (Fig. 12 numeral 37 AIDC sensors) for measuring reflected light quantity of the 
correcting image formed on the bearing body ("The AIDC sensors 37 are photosensors for 
detecting the image densities of the AIDC patterns (FIG. 12) corresponding to test patterns" at 
column 5 line 17); 

a gradation correcting unit for correcting the gradations of the output image (Fig. 7 
numeral 50 Gradation reproduction circuit), based on a measurement result of the measured 
reflected light quantity of the correcting image ("The provision of the AIDC patterns serves to 
make the gradation reproduction of an image uniform all over even if the internal environment of 
the copying machine 1 is made uneven" at column 12 line 25); and 

a timing correcting unit ("...providing the printer 30 with delayline memories... with a 
correction circuit for the prevention of misregistration ..." at column 8 line 22) for detecting a 
shift of measurement timing ("The sensor 36 detects color misregistration" at column 5 line 15), 
based on the measurement result by the sensor, and for correcting the detected shift of the 
measurement timing ("Signals developed by the sensor 36 are used for correcting the 
position. . .of an image" at column 5 line 16. The AIDC sensors 37 and sensor 36 work in 
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tandem to correct the gradation of an image according to the misregistration detected and 
gradation density patches dispersed on the belt.) 

Regarding claim 4, Hirata et al discloses the image forming apparatus as rejected in claim 
1 above, wherein the timing correcting unit corrects the measurement timing of the sensor by the 
shift quantity of the detected measurement timing ("Signals developed by the sensor 36 are used 
for correcting the position and/or distortion of an image" at column 5 line 16. The sensor 36 is 
designed specifically for detecting misregistration, therefore signals developed by the sensor 
must be corrected by the amount of deviation from normal readings). 

Regarding claim 5, Hirata et al discloses the image forming apparatus as rejected in claim 
1 above, wherein the timing correcting unit corrects the shift of the measurement timing by 
selecting the measured value to be applied as an output density value of each gradation in the 
gradation pattern among the respective measured values measured by the sensor according to the 
detected shift quantity of the measurement timing (Col. 1, lines 54-60); and 

the gradation correcting unit (Fig. 7 numeral 50) performs the gradation correction based 
on the measured value selected as the output density value of each gradation (Col. 12, lines 19- 
30). 

Regarding claim 6, Hirata et al discloses the image forming apparatus as rejected in claim 
1 above, wherein the correcting image comprises a gradation pattern comprising a plurality of 
gradations (Col. 12, lines 38-40); and 
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the timing correcting unit detects the respective shift of the measurement timing from the 
plurality of gradation patterns (Col. 12, lines 44-47), and performs the correction of the 
measurement timing by applying the shift quantities of the measurement timing (". . .time delay 
introduced for each color" at column 7 line 64), which are detected in the respective gradation 
patterns (Fig. 12 numeral 90 AIDC patterns), to each of the gradation patterns (". . .each AIDC 
sensor 37 may be allowed to detect the image densities of six AIDC patterns 90 one after 
another" column 12 line 45. Therefore, correction must be preformed for each gradation 
pattern). 

Regarding claim 7, Hirata et al discloses the image forming apparatus as rejected in claim 
1 above, wherein the correcting image comprises a gradation pattern comprising a plurality of 
gradations (Col. 12, lines 38-40); and 

the timing correcting unit detects the respective shift of the measurement timing from the 
plurality of gradation patterns (Col. 12, lines 44-47), and corrects the shift of the measurement 
timing by applying an average value of the shift quantities (Col. 8 lines 47-54. Correcting the 
data signaling rate by gradation level interpolation with respect to C, M, and Y, an average must 
be used by design of interpolation), which are detected in the respective gradation patterns (Fig. 
12 numeral 90 AIDC patterns), to all of the gradation patterns (". . .each AIDC sensor 37 may be 
allowed to detect the image densities of six AIDC patterns 90 one after another" column 12 line 
45. Therefore, correction must be preformed for each gradation pattern), as a common shift 
quantity. 
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Regarding claim 8, Hirata et al discloses the image forming apparatus as rejected in claim 
6 above, wherein the plurality of gradation patterns are all same gradation patterns (Col. 12 lines 
57-61 . Each color (C, M, Y, K) is represented by the same set of gradation values as described 
in the aforementioned paragraph. The 8 set of values ranging from 0-224, excluding 0 and 224.) 

Regarding claim 9, Hirata et al discloses the image forming apparatus as rejected in claim 
6 above, wherein the plurality of gradation patterns are different from one another (Col. 12, lines 
38-40). 

Regarding claim 1 1, Hirata et al discloses the image forming apparatus as rejected in 
claim 1 above, wherein the correcting image comprises a plurality of colors (AIDC patterns are 
gradation levels of input image data. Gradation levels are gradual changes from one color to 
another.); 

the gradation correcting unit (Fig. 7 numeral 50 Gradation reproduction circuit) performs 
the gradation correction of each color based on the measured value of the reflected light quantity 
of the correcting image comprising the plurality of colors ('The provision of the AIDC patterns 
serves to make the gradation reproduction of an image uniform all over even if the internal 
environment of the copying machine 1 is made uneven" at column 12 line 25); and 

the timing correcting unit corrects the shift of the measurement timing every 
measurement of the reflected light quantity of the correcting image of each color (Signals 
developed by the sensor 36 are used for correcting the position. . .of an image" at column 5 line 
16, Col. 12, lines 19-30, correcting image of each gradation/color). 
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Regarding claim 12, Hirata et al discloses the image forming apparatus as rejected in 
claim 1 above, wherein the bearing body is a transfer member (Fig. 1 numeral 34 transfer belt); 
and the sensor measures the reflected light quantity of the correcting image formed on the 
transfer member (Col. 12 lines 10-19). 

Regarding claim 15, Hirata et al discloses an image forming apparatus (Fig. 1 numeral 1) 
comprising: 

a bearing body on which an image to be detected is formed (Fig. 12 numeral 34 transfer 

belt); 

a sensor for performing a plurality of measurements at a prescribed interval (Fig. 12 
numeral 37 AIDC sensor performing measurements of the test patterns), to a surface of the 
bearing body moving relatively (Fig. 12 belt moving in the subscanning direction as depicted); 
and 

a judging unit forjudging which measurement result is a detection result of the image to 
be detected (Col. 14 lines 64-66. The output from the sensors detecting the patterns are 
periodically fetched therefore there must exist a judgment unit for distinguishing the 
measurement output over other obtained image data.), which is formed on the surface of the 
bearing body (Fig. 12 numeral 34 Belt), among the plurality of measurement results. 
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Regarding claim 16, Hirata et al discloses the image forming apparatus as rejected in 
claim 15 above, wherein the sensor is controlled to perform a plurality of times of the 
measurements at fixed time interval (Col. 13 lines 52-63). 

Regarding claim 17, Hirata et al discloses the image forming apparatus as rejected in 
claim 16 above, wherein the judging unit corrects measurement timing of the sensor based on a 
judgment result by the judging unit (Correction of measurement timing is performed as rejected 
in claim 1 above after judgment is made of whether the data collected is a detection result as 
rejected in claim 15 above). 

Regarding claim 18, Hirata et al discloses the image forming apparatus as rejected in 
claim 1 5 above, wherein the image to be detected is a gradation pattern comprising a plurality of 
gradation images different from one another (Col. 12, lines 38-40). 

Regarding claim 19, Hirata et al discloses the apparatus as rejected in claim 18 above, 
wherein the sensor performs a plurality of times of the measurements of reflected light quantities 
at the prescribed interval (Fig. 12 numeral 37 AIDC sensor performing measurements of the test 
patterns. "The aforesaid six AIDC patterns 90 of which each file consists are prepared over 
again on the basis of new specific gradation levels of an input image data, and the image 
densities of these six AIDC patterns 90 are measured" at column 13 line 52); and 
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the judging unit detects a shift between specified timing prescribed in advance and 
corrects the specified timing so as to remove the shift (Delayline memories adjusting printing 
according to sensor readings as rejected in claim 1 above). 

Regarding claim 20, Hirata et al discloses the image forming apparatus as rejected in 
claim 1 5 above, wherein the bearing body is any one of a photosensitive body, a transfer member 
onto which a toner image on the photosensitive body is transferred, and a recording material on 
which an image is recorded (Col. 5, lines 3-5). 

Regarding claim 21, Hirata et al discloses the image forming apparatus as rejected in 
claim 15 above, further comprising: 

a storage unit for storing the image to be detected ("The output from each of the AIDC 
sensors 37 is periodically fetched. . ." at column 14 line 64. The output values from the AIDC 
sensors must be stored in a storage unit for the information to be fetched periodically ); 

an image forming main body unit for forming the image to be detected (Fig. 1 numeral 30 
"Printer"), which is stored in the storage unit (storage unit storing AIDC sensor output as 
previously stated), on the bearing body (transfer belt as previously rejected); and 

a gradation correcting unit for correcting gradations of an output image output from the 
image forming main body unit (Col. 12 lines 10-19), based on a result of the measurement of the 
image to be detected by the sensor ("Correction of the specific gradation levels of an input image 
data based on the measurement of image densities is repeated until the correction has been 
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repeated as many times as predetermined or until the difference between the target density and 
the measured value falls within an allowable limit" at column 13 line 56). 

Regarding claim 25, Hirata et al discloses the method performed by the apparatus as 
rejected in claim 4 above. 

Regarding claim 26, Hirata et al discloses the method performed by the apparatus as 
rejected in claim 5 above. 

Regarding claim 27, Hirata et al discloses the method performed by the apparatus as 
rejected in claim 6 above. 

Regarding claim 28, Hirata et al discloses the method performed by the apparatus as 
rejected in claim 7 above. 

Regarding claim 29, Hirata et al discloses the method performed by the apparatus as 
rejected in claim 8 above. 



Regarding claim 30, 
rejected in claim 9 above. 



Hirata et al discloses the method performed by the apparatus as 
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Regarding claim 32, Hirata et al discloses the method performed by the apparatus as 
rejected in claim 1 1 above. 

Regarding claim 33, Hirata et al discloses the method performed by the apparatus as 
rejected in claim 12 above. 

Regarding claim 36, Hirata et al discloses the method performed by the apparatus as 
rejected in claim 15 above. 

Regarding claim 37, Hirata et al discloses the method performed by the apparatus as 
rejected in claim 17 above. 

Regarding claim 38, Hirata et al discloses the method performed by the apparatus as 
rejected in claim 19 above. 



Regarding claim 39, 
rejected in claim 21 above. 



Hirata et al discloses the method performed by the apparatus as 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 2, 13, 22, 23, and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Katsuyuki Hirata et al (US 6462838 Bl) in view of Ryo Ando et al (US 5600404). 

Regarding claim 2, Hirata et al discloses the image forming apparatus as rejected in claim 
1 above, wherein the correcting image comprises a gradation pattern comprising a plurality of 
gradations (Fig. 12 numeral 90 AIDC patterns, Hirata); 

the sensor measures the reflected light quantities of the correcting image at fixed interval 
timing (Fig. 12 numeral 37 AIDC sensor performing measurements of the test patterns. "The 
aforesaid six AIDC patterns 90 of which each file consists are prepared over again on the basis 
of new specific gradation levels of an input image data, and the image densities of these six 
AIDC patterns 90 are measured" at column 13 line 52). 

Hirata et al does not disclose or suggest the timing correcting unit detects a shift between 
specified timing prescribed in advance as timing at which a measurement of a head part of the 
gradation pattern is started, and timing at which a measured value having a largest change of the 
measured light quantity value in a vicinity of the specified timing is measured, as the shift of the 
measurement timing, based on the measured values measured at the fixed interval timing. 
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Ando et al, in the same field of endeavor, teaches the shift between specified timing 
prescribed in advance as the timing at which a measurement of a head part of the gradation 
pattern is started (". . .a specific pattern image of a single color is selected as the reference (i.e., a 
reference pattern image)" at column 3 line 41. Ando), and timing at which a measured value 
having a largest change of the measured light quantity value in a vicinity of the specified timing 
is measured, as the shift of the measurement timing (". . .deviations of the specific pattern images 
of the other colors from the reference pattern image are calculated" at column 3 line 43. Shown 
in Fig. 3 where the gradation patches K, Y, M, and C are represented continuously. "The sensors 
16 can sense the presence or absence of the specific pattern images 22 and 23 of the respective 
colors transferred onto the transparent transfer belt 8" at column 6 line 13. (Ando) Sensing the 
presence or absence of a subsequent pattern constitutes the largest changes of measured light 
quantity reflected within each pattern phase ). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made for the image forming apparatus as disclosed by Hirata et al to incorporate the 
teachings of Ando et al where the timing shift is measured from one gradation patch to the next 
which would introduce the largest change of the measured light quantity value in a vicinity of the 
specified timing because it would provide distinguishable reference points for measurements 
where the transition to the next measurement reading would not be misconstrued for the previous 
gradation patch readings. 

Regarding claim 13, Hirata et al discloses the image forming apparatus as rejected in 
claim 2 above, wherein the timing correcting unit corrects the detected shift of the measurement 
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timing ("Signals developed by the sensor 36 are used for correcting the position... .of an image" 
at column 5 line 16. Hirata). 



Regarding claim 22, Hirata et al discloses the gradation correction method performed by 
the apparatus as rejected in claim 13 above. 

Regarding claim 23, Hirata et al discloses the method as rejected in claim 22 above, 
wherein the correcting image comprises a gradation pattern comprising a plurality of gradations 
(Fig. 12 numeral 90 AIDC patterns, Hirata); 

the measuring is performed by measuring the reflected light quantities of the correcting 
image at fixed interval timing (Fig. 12 numeral 37 AIDC sensor performing measurements of the 
test patterns. "The aforesaid six AIDC patterns 90 of which each file consists are prepared over 
again on the basis of new specific gradation levels of an input image data, and the image 
densities of these six AIDC patterns 90 are measured" at column 13 line 52); 

the detecting and the correcting of the shift is performed by detecting the shift between 
specified timing prescribed in advance as timing at which a measurement of a head part of the 
gradation pattern is started, and timing at which the measured value having a largest change of 
the measured light quantity value in a vicinity of the specified timing is measured, as the shift of 
the measurement timing, based on the measured values measured at the fixed interval (see 
rejection for claim 2). 
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Regarding claim 34, Hirata et al discloses the method performed by the apparatus as 
rejected in claim 13 above. 

6. Claims 3, 14, and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hirata as applied to claim 1 above, and further in view of Ryo Ando et al (US 5600404) and well 
known prior art principles in the image processing field. 

Regarding claim 3, Hirata et al discloses the image forming apparatus as rejected in claim 
1 above, wherein the correcting image comprises a gradation pattern comprising a plurality of 
gradations (Fig. 12 numeral 90 AIDC patterns, Hirata); 

the sensor measures the reflected light quantities of the correcting image at fixed interval 
timing (Fig. 12 numeral 37 AIDC sensor performing measurements of the test patterns. "The 
aforesaid six AIDC patterns 90 of which each file consists are prepared over again on the basis 
of new specific gradation levels of an input image data, and the image densities of these six 
AIDC patterns 90 are measured" at column 13 line 52, Hirata), and 

the timing correcting unit detects a shift between specified timing prescribed in advance 
as timing at which a measurement of a head part of the gradation pattern is started as rejected by 
Hirata as modified by Ando in claim 2 above. 

Hirata fails to disclose or suggest the timing at which a measured value near to an 
intermediate light quantity value of the measured values in a vicinity of the specified timing is 
measured, as the shift of the measurement timing, based on the measured values measured at the 
fixed interval timing. 
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However, interpolation practices are well known in the art of image processing to use a 
discrete set of known data points to achieve new, more accurate data points. (Official Notice) 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate the well known interpolation teachings in the art in the image forming 
apparatus as disclosed by Hirata by using the timing at which a measured value near to an 
intermediate light quantity value of the measured values in a vicinity of the specified timing is 
measured, as the shift of the measurement timing, based on the measured values measured at the 
fixed interval timing to achieve more accuracy in determining the head part of the next gradation 
patch from sensor readings before and after the supposed start of the next gradation patch. 

Regarding claim 14, see rejection of claim 3 above. Hirata et al further teaches wherein 
the timing correcting unit corrects the detected shift of the measurement timing (Col. 8 lines 47- 
54. Correcting the data signaling rate by gradation level interpolation with respect to C, M, and 
Y, an average must be used by design of interpolation). 

Regarding claim 35, Hirata et al discloses the method performed by the apparatus as 
rejected in claim 14 above. 

7. Claims 10 and 3 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hirata 
et al and Ando et al as applied to claims 2 and 23 above, and further in view of Yoichiro 
Maebashi et al (US 6898381 B2). 
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Regarding claim 10, Hirata et al of the Hirata-Ando combination discloses the image 
forming apparatus as rejected in claim 2 above. 

Hirata fails to disclose or suggest wherein each gradation of the gradation pattern is 
formed in order that the measurement by the sensor is performed in an order from a high density 
gradation to a low density gradation. 

Maebashi et al, in the same field of endeavor, teaches each gradation of the gradation 
pattern is formed in order that a measurement by the sensor is performed in an order from a high 
density gradation to a low density gradation (". . .whereby the density of the toner patch 64 from 
high to low densities can be detected. . Col. 5 lines 48-53, Maebashi). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate into the image forming apparatus as disclosed by Hirata the teachings of 
Maebashi where the gradation patterns are formed in order that a measurement by the sensor is 
performed in an order from a high density gradation to a low density gradation because it would 
provide distinguishable reference points for measurements where the transition to the next 
measurement reading would not be misconstrued for the previous gradation patch readings. 

Regarding claim 31, Hirata et al of the Hirata-Ando combination discloses the method as 
rejected in claim 23 above. 

Hirata fails to Hirata fails to disclose or suggest wherein each gradation of the gradation 
pattern is formed in order that the measurement by the sensor is performed in an order from a 
high density gradation to a low density gradation. 

Regarding these limitations, please see rejection for claim 10. 
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8. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hirata and Ando 
as rejected in claim 22 above, and further in view of well-known prior art. 

Regarding claim 24, Hirata et al of the Hirata- Ando combination discloses the gradation 
correction method as rejected in claim 22 above, wherein the correcting image comprises a 
gradation pattern comprising a plurality of gradations (Fig. 12 numeral 90 AIDC patterns, 
Hirata); 

the measuring is performed by measuring the reflected light quantities of the correcting 
image at fixed interval timing (Fig. 12 numeral 37 AIDC sensor performing measurements of the 
test patterns. 'The aforesaid six AIDC patterns 90 of which each file consists are prepared over 
again on the basis of new specific gradation levels of an input image data, and the image 
densities of these six AIDC patterns 90 are measured" at column 13 line 52); and 

the detecting and the correcting of the shift is performed by detecting the shift between 
specified timing prescribed in advance as timing at which a measurement of a head part of the 
gradation pattern is started, and timing at which the measured value near to an intermediate light 
quantity value of the measured values in a vicinity of the specified timing is measured, as the 
shift of the measurement timing, based on the measured values measured at the fixed interval 
timing (please see rejection for claim 3). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jamares Washington whose telephone number is (571) 270-1585. 
The examiner can normally be reached on Monday thru Friday: 7:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, King Poon can be reached on (571) 272-7440. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Junior Examiner 
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